The classical theory of dipole radiation is used to calculate the change in frequency of an electric-dipoleallowed transition due to the presence of a nearby reflecting surface. The result is compared to that for a perfect reflector.
I. INTRODUCTION
An atom or molecule in an excited and electricdipole-allowed state emits at a particular frequency co, and usually has a Lorentzian line shape with width y, . The width is related to the spontaneous emission rate, b". When such an emitter is placed near a partially reflecting surface, both the emission rate and the frequency change in a manner dependent on the distance of the atom to the surface, the dielectric properties of the surface, and the medium in which the emitter is embedded.
In recent years, the change in the emission rate h3s been discussed by where P is defined in Eq. (5). Figure 4 shows the frequency dependence of y' for a silver mirror, where the medium between is a fatty acid of refractive index 1.50, and q is unity. Qualitatively, this is similar to Fig. 2 From our calculations, it appears that it will be very difficult to observe these frequency shifts because they are small and also because of the increased broadening at the small distances necessary to see larger shifts.
